CERTIFIED COPY OF 



Application Based on 

Docket 84588F-P 

Inventors: Gareth Bryn Evans and Peter Hewitson 
Customer No . 0 1 3 3 3 



WASHING METHOD AND APPARATUS 



MAIL STOP PATENT APPLICATION 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Express Mail Label No. : EV 293 538 078 US 




G:\Mss\F-P\DOCKETS\84\84588\exppage.doc 
25 August 2003 09:55 AM 






I Office I 
\! «^ 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 



Cardiff Road 
Newport 



South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
plc, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 



Dated 14 February 2003 




An Executive Agency of the Department of Trade and Industry 



r 

Patents Act 1977 
(Rule 16) 



Patents Forn-tXT^ PATENT OFFICE 

B 



3 1 AUG 2002 
NEWPORT 



The 
Patent 
Office 



62SEP02 £745008-1 C5524L 
P01/7700 0,00-0220263.8 



Request for grant of a patent 

(See the notes on the back of this form. You can also get an 
explanatory leaflet from the Patent Office to help you fill in 
this form) 




The Patent Office 

Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



1 . Your reference 



Patent application number 

(The Patent office will fill in this part) 



84588/12475/03 

0220263.8 



3 . Full name, address and postcode of the or of 

each applicant (underline all surnames) 



EASTMAN KODAK COMPANY 

343 STATE STREET 

ROCHESTER 

NEW YORK 14650-2201 

UNITED STATES OF AMERICA 



Patents ADP number (if you know it) Cf-^'J Q Q QO \ 



If the applicant is a corporate body, give the 
country/state of its incorporation 



NEW JERSEY 



4. Title of the invention 



WASHING METHOD AND APPARATUS 



5 . Name of your agent (if you have one) 



B BARKER 



"Address for service" in the United Kingdom KODAK LIMITED 



to which all correspondence should be sent 

(including the postcode) 



Patents ADP number (if you know it) 



PATENTS, W92-3A 
HEADSTONE DRIVE 
HARROW 

MIDDLESEX HA1 4TY 



6. If you are declaring priority from one or 
more earlier patent applications, give the 
country and date of filing of the or of each 
of these earlier applications and (if you know it) 
the or each application number 



Country Priority application number 
(if you know it) 



Date of Filing 
(day / month / year) 



If this application is divided or otherwise 
derived from an earlier UK application, give 
the number and the filing date of the earlier 
application 



Number of earlier application 



Date of filing 
(day / month /year) 



8. Is a statement of inventorship and of right to 
grant a patent required in support of this 
request? (Answer 'Yes ' if: YES 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



Patents Form 1/77 



Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document. 



r 
[ 



Continuation sheets of this form 



Description 7 

Claim(s) 2 

Abstract 1 

Drawing(s) 



10. If you are also filing any of the following, 
state how many against each item. 



i-H fL 



Priority Documents 
Translations of priority documents 
Statement of inventorship and right 

to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 

and search (Patent Form 9/77) 

Request for substantive examination 

(Patent Form 10/77) 



Any other documents 

(please specify) 



11 I/We request the grant of a patent on the basis of this application. 

Signature Date 



12. Name and daytime telephone number of B BARKER 020 8424 5177 

person to contact in the United Kingdom 

Warning [ " "~ 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication or 
communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be informed if 
it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, Section 23 of the 
Patents Act 1977 stops you from applying for a patent abroad without first getting written permission from the Patent Office unless 
an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same invention and either no 
direction prohibiting publication or communication has been given, or any such direction has been revoked. 
Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet of paper 
and write "see continuation sheet " in the relevant part(s). Any continuation sheet should be attached to this form. 

d) If you have answered 'Yes ' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



Washing Method and Apparatus 



Field of the Invention 

This invention relates to the washing of sheets of material which contain 
substances requiring washing for their removal. The invention relates in particular 
to the washing or stabilisation stage of the photographic processing of colour film 
and paper. The invention will be described with reference to a system for washing 
photographic paper. 

Background of the Invention 

There is a need in the photographic industry to remove substances from 
processed material to ensure image stability. In deep-tank replenished processing 
systems material passes from one tank to the next. For example, with respect to 
processing of colour paper, the material passes through a first tank for 
development, a second tank for bleach/fix and then into a series of wash or 
stabiliser tanks. The wash tanks are usually inter-connected so that clean washing 
solution is added to the last of the tank series and the over-flow from the last tank 
is transferred to the previous tank and so on. In this way the flow of solution is in 
a direction which is counter to the direction of transport of the paper. This so- 
called counter-current flow technique enables efficient washing since when the 
material has the highest content of substances to be removed, the wash solution 
also has the highest concentration of removed substances and clean solution is 
only used in the last step when the processed material contains little removable 
contaminants. 

The table below is derived from a mathematical model which predicts the 
fraction of contaminants remaining in colour paper after a four-tank counter- 
current wash stage in which 194 ml/m 2 of solution is added to the last tank. High 
agitation is assumed which allows equilibrium between substances in the solution 
and processed material to be rapidly established. 
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Counter-Current Multiple Wash 



Number of tanks 4 4 

Fraction of material left 0.00067 0.00062 

Total Volume ( ml per m 2 ) . 194 776 

Total time @ 22.5 sec per tank 90 90 



The technique of counter-current washing is widely if not universally 
adopted with small, so-called Minilab or Microlab equipment and is often also 
used in large-scale wholesale equipment. More efficient washing can be achieved 
if more tanks are used in a counter-current series. However, the tanks are bulky 
and require pumps to provide adequate re-circulation and agitation. Each 
additional tank incurs additional cost and maintenance. 

Shorter washing times can be achieved if the time in each tank is reduced 
below that required for the material in the coating to be in equilibrium with the 
material in solution. This can be achieved without undue loss of washing 
efficiency. For example US 6106 169 describes a multi-tank unit in which all but 
the last tank is insufficiently long to provide an immersion time sufficient to reach 
equilibrium. This unit was found to produce good results with a seven tank 
configuration giving a total wash-stage time of 20 seconds using as little as 9 
ml/m 2 of solution. - 

By reducing the tank volumes, shaping them appropriately and allowing 
the paper to be transported with the coated side against the curved surface of the 
interior of the tanks, the agitation / re-circulation pumps could be avoided. 
However this arrangement required the provision of seven tanks with six cross- 
over devices to pass the paper from one tank to the next. Such cross-over devices, 
usually a set of at least two rollers, are expensive and require cleaning and 
maintenance. 

An alternative approach to using curved surfaces in the above multi-stage 
unit is to use substantially planar, inclined surfaces. The so-called "Inclined 
Ramp" washing system, see EP 908767, provided a single plane at a 45° angle, to 
guide the paper in an upward direction with the coated side of the paper against 
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means providing a resistance to downward flow of the wash solution and having a 
capacity to hold wash solution in excess of that of a substantially smooth surface. 

The invention further provides an apparatus for washing substances from a 
coated surface of a material, the apparatus comprising at least one inclined . 
substantially planar surface along which the material is passed, an inlet for the 
introduction of wash solution being provided at the upper part thereof, the planar 
surface incorporating substantially non smooth resistance means providing a 
resistance to downward flow of the wash solution and having a capacity to hold 
wash solution in excess of that of a substantially smooth surface. 

Preferably the resistance means comprises a cover of a fibrous material. 

Advantageous Effect of the Invention 

The invention provides efficient and rapid washing. It further provides 
mechanical simplicity and low manufacturing costs relative to multi tank 
processing systems. 

A further advantage of the invention is that the wash solution is not 
retained in tanks between periods of use but is readily removed. The low 
"holding" volume of the surface relative to a series of tanks allows the solution to 
be discarded without excessive generation of effluent volume. The short 
residence time of the solution in the processor means that growth of micro 
organisms leading to dirt and slime is inhibited. _ : 

Brief Description of the Drawings 

The invention will now be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a schematic view of an embodiment of the invention; and 
Figure 2 is a schematic view of one embodiment of a cover. 

Detailed Description of the Invention 

Figure 1 is a schematic view of an embodiment of the invention. 
Referring to figure 1 there is provided a substantially planar inclined 
surface 2. An inlet 4 for the introduction of fresh wash solution is located at the 
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upper end of the inclined surface 2. An outlet 6 for the solution is located at the 
lower end of the surface 2. The surface 2 is either covered with a material, such 
as fabric or other material, or has a surface characteristic which provides 
resistance to flow and a capacity to hold solution. Figure 1 illustrates the surface 
5 covered with a fabric. In the case of a fabric cover 8 the surface provides 
resistance to flow and a capacity to hold solution in the plane of the fabric by 
soaking up the wash solution within the fibres. This ensures that the solution 
flows down the plane within the bulk of the fabric cover and not over the surface 
of the plane in a gap between the plane and the material to be washed, 10, 

10 hereinafter referred to as paper, in a way which enables the wash solution to 
escape from the wash stage before carrying out its washing function. It is 
important therefore that the capacity of the fabric cover on the plane and the 
resistance to flow within the fabric cover are such as to enable the wash solution 
to flow within the bulk of the fabric cover at a flow rate which is consistent with 

15 the rate of transport of paper or other washed material and the required efficiency 
of washing. The fibres further provide agitation which encourages contaminants 
out of the paper and into the wash solution. The fibres further provide a means of 
preventing the contaminated solution being dragged up the inclined surface 2 by 
the paper. 

2 0 Rollers or other transportation means, not shown, convey the paper to be 

washed up the inclined surface 2. The paper may be in sheet form or be a _ 1 
continuous web of coated material. 

It is desirable in processing equipment which is used only intermittently 
for the capacity of the fabric cover to be low since the solution would normally 

2 5 drain out of the fabric after a batch of processed material has been washed. The 

discarded solution would then add to the total liquid effluent produced by the 
process. This is particularly important if single prints are infrequently processed. 
Low capacity of the fabric cover results, for a given rate of paper transport and 
rate of wash solution usage per unit area of paper, in faster flow in linear terms of 

3 0 solution flowing down the inclined surface. The viscosity of the solution 

combined with the resistance provided by the fabric cover are factors which 
determine the flow of solution. It is important that these factors are such as to 
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Claims: 

1. A method of washing substances from a coated surface of a 
material, the material being transported up at least one inclined substantially 
planar surface and wash solution being introduced at the upper part of the inclined 
5 planar surface between the surface arid the material, the planar surface 

incorporating substantially non-smooth resistance means providing a resistance to 
downward flow of the wash solution and having a capacity to hold wash solution 
in excess of that of a substantially smooth surface. 

10 2. A method as claimed in claim 1 wherein the resistance means is 

provided by a cover. 

3. A method as claimed in claim 2 wherein the cover is of a fibrous 
material. 

15 

4. A method as claimed in claim 1 wherein the time taken for the 
wash solution to flow down a length of the inclined surface is between 0. 1 and 30 
times the time taken for the material to pass up over the same length. 

20 5. A method as claimed in any preceding claim wherein the material 

being washed is photographic material. _ 1 

6 Apparatus for washing substances from a coated surface of a 
material, the apparatus comprising at least one inclined substantially planar 
25 surface along which the material is passed, an inlet for the introduction of wash 
solution being provided at the upper part thereof, the planar surface incorporating 
substantially non smooth resistance means providing a resistance to downward 
flow of the wash solution and having a capacity to hold wash solution in excess of 
that of a substantially smooth surface. 

30 

7. Apparatus as claimed in claim 6 wherein the resistance means 
comprises a fibrous material 
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Abstract 
Washing Method and Apparatus 
A method of washing contaminants from a coated surface of a material 
transports the material up an inclined substantially planar surface and introduces 
wash solution at the upper part of the planar surface. The planar surface 
incorporates substantially non smooth resistance means which provides a 
resistance to downward flow of the wash solution and has a capacity for holding 
wash solution which is in excess of that of a substantially smooth surface. 
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